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ELECTROLUMINESCENT DEVICE 

The present invention relates to oigano-electroluminescent (EL) devices, In particular EL 
devices that comprise durable, blue-emrtting organo-electrouminescent layers. The organo- 
eiectroluminescent layers comprise certain organic compounds containing one or more 
pyrimrdine moieties. 

Background 

Progress has been made towards developing organic-based electroluminescent devices 
suitable for full color displays. <3enerally, an EL device is comprised of a light-emitting layer 
cr-Sayens and a pair of facing electrodes sandwiching the light-emitting iayer(s). Application 
of an electric field between the electrodes results in the injection of electrons and holes to the 
system, resulting in the release of energy as light. 

However, orgarto EL devices have not been developed that have suitable stability under 
continuous operation. In particular, there remains a need for blue-emitting, stable organo EL 
devices, 

U.S. Pat No. 5,104,740 teaches an electroluminescent element that comprises a fluorescent 
layer containing a coumarinic orazacoumarinic derivative and a hole transport layer, both 
made of organic compounds and laminated on top of the other 

U.S. Pat No. 6,280,859 discloses certain polyaromatic organic compounds for use as a light- 
emitting material in organoelectrolurninescent devices. 

U.S. Pat No. 5,1 16,708 is aimed at a hole transport material for EL devices. . 

WO98/Q4007 and EP-A-1013740 relate to an electroluminescent arrangement with the 
electron-conducting layer containing one or more compounds comprising trlazlne as basic 
t ?i nee i 

£?-A-101374Q discloses the use of triazine compounds in EL devices. 

WO02/02714 relates to electroluminescent iridium compounds with fluorinated 
— phenylpyridines, phenylpyrimidlnes* and phenylquinolines and devices made with such 
compounds. 



US-A-5.770,108 describes liquid crystal compositions comprising pyrimidine compounds of 



the following formula 



, wherein Y Is alkyl or -O-alkyl and 



liquid crystal element comprising said composition. 

WO01/05863 relates to EL devices comprising arylamine-substttuted poly<ary(ene vinylenes). 



JP2000347432 describes the use of 



or 



in EL. devices. 



EP-A-926216 relates to EL devices using triaryl amine compounds, such as 




EP-A-690 053 relates to the use of conjugated compounds containing two or more pyrimidine 
rings, which are part of the conjugated system, as electroluminescent materials. The 
. conjugated compounds described in EP^-8S0 053 comprise pvrtmidin-2,5-diyi groups which 
do not carry substituents at positions 4 and 6. 

EPrA-563009 relates to EL devices comprising 

OMe gg yght emitting material. 
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US-A-5,077,142 relates to EL devices comprising a number of organic compounds as light 




emitting materiah A pyrimidine moiety. , Is listed among a long list of 

possible organic compounds. 

Certain organic compounds containing one or more pyrimidine moieties are found to be 
suitable for use in organo-electroluminescent devices, in particular, certain pyrimidine 
derivatives are suitable blue emitters with good durability. 

Detailed Disclosure 

Trie present invention Is aimed at an electroluminescent device comprising an organic light- 
emitting layer that contains at least one blue-emitting organic compound containing one or 
more pyrimidine moieties. 

Accordingly the present invention relates to an electroluminescent device comprising an 
anode, a cathode and one or a plurality of organic compound layers sandwiched 
therebetween, in which said organic compound layers comprise an organic compound 
containing one ore more pyrimidine moieties: 

N N 



For example, the present organic compounds comprise one, two. three or more pyrimidine 
moieties, including oligomers and polymers . It is understood that the open valences in the 
pyrimidine moiety represents a covatent bond that is not limited in its substitution. 

In general, the organic compound or compounds emit fight below about 520 nm. in particular 
between about 380 nm and about 520 nm. 

The organic compound or compounds have a NTSC coordinate of between about (0.12, 
and about (0.T6. 0.10), preferably a NTSC coordinate of about (0.14, 0.08). 



The organic compound or compounds have a melting point above about 150*C, preferably 
above about 200 a C and most preferred above about 250*0. 

For example, the organic compound is a pyrimidine compound of formula 

v (I), wherein 

V Is Ce-Ca*aryl or CrCa^eteroaryl, which can be substituted or unsubstituted, in parb'cuiar 




, H, Ci-Ci B alkyl; Ci-CiBalkyl which is substituted by E and/or internjpted by D; 



Cz-dsalkenyl, Cydeaikenyl whfch is substituted by E and/or interrupted by D; Ca-C-iaaikynyl: 
Cz-C, gallcynyJ which is substituted by E andfor Interrupted by D; Ci-Cn 6 alko>cy; C^Ciealkoxy 
which is substituted by E and/or interrupted by D; -SR 5 ; -NR 5 R 5 ; 

W is C 6 -C«aryl or GH^heteroarvi, which can be substituted or unsubstituted, in particular 

W Ht c,«d B alkyl; CrC«alkyl which is substituted by E and/or interrupted by D; 
Ca-Ciaaikenyi. Cz-d«alkenyl which is substituted by E and/or interrupted by D; a-C 18 alkynyl; 
Ca-Ciaaikynyl which is substituted by E and/or interrupted by D; Ci-Ci8alkOXy; Ci-C 18 alkaxy 
which is substituted by E and/or interrupted by D; -SR S : -NRW; 

Y is Cs-C*iaryt or Ca-CaJieteroaryl. which can be substituted or unsubstituted, in particular 

» , h, ^-daalkyl; Ci-dsalkyI which is substituted by E and/or interrupted by D; 
C 2 .dealkenyl t Ca-Cmalkenyl which is substituted by E and/or internjpted by D", CrCiaSlkynyl; 
C2-C, 8 alkynyl which fe substituted by E andfor interrupted by D; Ci-daalkoxy,- d-Cujalkoxy 
which is substituted by E and/or interrupted by D; -SR 5 ; -NR 5 R S ; 



• 
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Is Cs-C^arvi or CrC^hateroaryl, which can be substituted or substituted, in particular 
X 2 




T V 

X 5 t h, Ci-C«alkyi: d-daalkyl which is substituted by E and/or interrupted by D; 
C^Ci^kenyi,' C^ltenyl which is substituted by E and/or interrupted by Ds CrCealkynyl; 
C*-C, 8 alkynyl which is substituted by E and/or interrupted by D; CrCaaltexy. epitaxy 
which is substituted by E and/or interrupted by D; -SR*; -NR 5 R B : wherein the groups V to V s . 
W 1 to W 5 X 1 to X s and Y 1 to Y 5 are independently of each other H; halogen, CrCsaryi; CV 
C^ry. which is substituted by G; CrO«** CrC#Hq»l which is substituted by E and/or 
intended by D; C-dealkyteryi: CVC«alkyiaryl which is substituted by E and/or interrupted 
by D; C^alkenyl; Ca-C^lkenyi which is substituted by E and/or interrupted by D; 
C^slkynyi; CrC«aDcynyl which is substituted by E and/or interrupted by D; CVCalkwcy. 
C-Ciaalkoxy which Is substituted by E and/or Interrupted by D; -SR 5 ; -NRW; Or 
C^heteroaryl; C^Bheteroaryl which is substituted by L; -SOR*; -S0 2 R 4 ; -COR a : -COOR ; 
-CONR^R 6 ; C 4 -C 1B cycioaikyi; C^scyctoalkyi which is substituted by E and/or interrupted by 
D; c.-C 18 cycl 0 altenyi; C^cycloalkenyl which is substituted by E and/or Interrupted by D; 

V/ or Y s together with V form a group -CRV, -CRVCRV, -C(=0)CRV, -C(=Oh or 
■£& e =CR 9 - ( or 

W 3 and Y* togetherwfth V form a group 

wherein R 8 is H; C-Caalkyl, Ci-C«alkyl which is interrupted by -O-, C*-C 18 aryl, Ce-daaryl 
which is substituted by Ci-Ci 8 alkyl. or Ci-Cnalkoxy, or 

one ofthesubstituents . 

V' to V 9 , W 1 to W 5 . X 1 to X 5 . or Y 1 to Y 3 is a group of the formula -Z, -Ar-Z. where,n Ar « C,- 

O*0W or C^heteroaryl. which can be substituted, in particular 

A=X z ^^=^ z ^ A==/V^z ( wher ^ in z is a group of fonmula 
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V 

wherein 



w 1 



wnerein . , 

A 1 B 1 and B 2 are independently of each other H; Gr*«*rt GrC^ry! which • substituted 
by Q' CrMkyl; C-C,.alkyl which is substituted by E and/or interrupted by D; Or 
cj&m* CrCisalkylsryl which is substituted by E and/or interrupted by D; GMt 
CCdtojl which is substituted by E and/or Interrupted by D; t*C**gn* C^ealkynyl 
which is substituted by E and/or interrupted by D; Crdrftiocy. d-Ciaaikoxy wh,ch • 
substituted by E and/or interrupted by D; -SR S ; -NR 3 R 6 ; CC«heteroaryl; C^heteroaryl 
which is substituted by L; -SOR<; -SO^; -COR 8 : ^OOR'; -CONR 5 R 8 ; Ciecycloallcyl; Cr 
decycloalkyl which is substituted by E and/or interrupted by D; c^yclcafcenyl; O 
Ciscycloalkenyl which is substftuted by E and/or interrupted by D; or 
two substituents A 1 , B 1 , B* or B 1 and B a form a five to seven membered ring, which can be 

substituted, , t 

m is an integer of 1 to 4: and W\ W, Y\ Y 2 , X\ *, V, W. X and I Y are as defined above, 
D is -CO-; -COO-; -OCOOs -Ss -SO, -SOa-: -O-i -NR S -; -SiR 3 R*S -POR -; -CR S *CR«-; or - 

E is -OR 5 ; -SR 5 ; -NR a R B ; -COR 8 ; -COOR 7 ; ^ONR^ 6 ; -CN: -OCOOR r ; or halogen; 
G is E; K; heteroaryl; heteroaryl which is substituted by CarCaaryl; Canary! which is 
substituted by E and/or K; 

K is CrCtf** C^alkyl which is substituted by E and/or interrupted by D; C^Balkylaryl 
which is substituted by E and/or interrupted by D; GrCi**"* Or***** «**h» 
substituted by E and/or interrupted by D; C^aalkynyl; C^ealkynyl which is substituted by 
E and/or intonated by D; Cisaikoxy, C-C^lkoxy which is substituted by E and/or 
interrupted by * C^acycioaikyl; C^cycloalkyi which is substituted by E and/or 
interrupted by D; Ciscycloalkenyl; or C^cyCcalKeny. which is substituted by E and/or 

interrupted by D; ^ 

L is E; or Ciaaryi which is substituted by Q. E and/or K; 

r 4 fe cvc^aryl; which is substituted by feCtf* Ci.alkoxy: C-C^ikyl; or 

d-C 19 alkyi which is interrupted by -O-; 

r* and R B are independently of each other H; Cheryl; Cs-C 18 aryi which is substituted by 
C-C^lkyl, CVC^aaikoxy; d^alkyi; or Chalky! which is interrupted by-O-: or 




R 5 and ^together form a five or six numbered ring, in particular 

R T Is H; Cs-Cwaryl; Cg-Ciearyl which is substituted by d-Cealkyl, d-Ciealkoxy; d-C«alkyl; 
C-C«alkyl which is Interrupted by -O-; 

RHs Hi CVCiearyl; C^-C^ryl which is substituted by C-Oaalkoxy; Crdtfdkyt; 

C r C 18 alkyl which is interrupted by -O-. 

oriwo substituents selected fmm V 1 to V s , W< to W 5 , X 1 to X s ,. Y' to V s which are in 
neighborhood to each other form a five to seven membered ring. 

Preferably at least one, more preferably at least two, most preferably at least three of the 
groups V, W, X and Y are CrC«aryl or C^heteroaryl, which can be substituted. 

preferred are compounds of formula «, wherein at least one of the substituents Y 1 to Y s is 
different from H, at least one of the substituents W 1 to W 5 is different from H; at least one of 
the substituents X 1 to X* is different from H, and/or at least one substftuent V 1 to V s is 
different from hydrogen. 

Preferably the electroluminescent device comprises pyrimidine compounds of formula II to 
VI: 




wherein V, W, Y and X 1 to X s are as defined above; 



u>\ rm urr 
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wherein V, X, Y and W' to W 5 are as defined above, preferably 





YisR\ifXis * ,orXI$R\|fYis ^ . R 1 is H. d-Cisalkyl: C-Caalkyl 
which to substituted by E and/or interrupted by D: Ca-Osatfeenyl, Ca-dgalkenyl which is 
substituted by E and/or interrupted by D: Cz-CiBalkynyt; Cz-C^alkynyl which is substituted by 
E and/or interrupted by D; Ci-CieaJkoxy: O-Giaalkoxy which is substituted by E and/or 
interrupted by D; -SR S ; or -NR S R G ; wherein X 1 to X 5 , Y 1 to Y s , E, D, R 5 and R 8 are as defined 
above, wherein most preferred W end W 5 and Y 1 and Y 5 are independently of each other H; 
Ci-Ci8alkyi; ord-Ci 8 aikyt whfch is substituted by E and/or interrupted by D; 

x 3 

X SV 



w 1 




Y 1 
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J* 







(IV), 

wherein V, W 1 to W 5 ; X 1 to X s and Y 1 to Y 5 are as defined above, preferably W 9 , X 3 and Y 3 
are selected from the group consisting of Cs-C 18 aryl: Cs-Ciaaryl which is substituted by G; Cr 
Ctsheteroaryl; C 2 -C«heteroaryl whfch Is substituted by L, Ct-Ct 8 afkoxy, -SR*; -NR s R a , 
wherein G f L f R 5 and R* are as defined above, V is H and/or W 1 and W 5 , Y* and Y 5 as well as 
X 1 and X s are independently of each other H; Ci-Cnaalkyl; or Ci-daalkyl which is substituted 
by E and/or interrupted by D r wheteln E and D are as defined above; or 




W" io W 1S , W 21 to W 25 , W 31 to W 35 . W 41 to W*. Y" to Y 1S , Y 21 to Y 25 , Y 31 to Y 35 and Y" to Y 45 
are independently of each other H; Cs-daar/l; Ce-Ci 8 aryl which is substituted by G; 
Cisalkyl; OCiaalkyl which is substituted byE and/or interrupted by D; Cr-daalkyiary!; Ct- - 
daalkyiaryl which is substituted by E and/or interrupted by D; Ca-daalkenyl; C2-Ci8alkenyl 
which is substituted by E and/or interrupted by D; Ca-C^alkynyl; QrCwalkynyl which is 
substituted by E and/or interrupted by-D; Ct-daalkoxy, C^aalkoxy which is substituted by 
E and/or interrupted by D; -SR 5 ; -NR 5 R B : Ca-daheteroaryi; Cz-daheteroaryi which is 
substituted by U -SOR 4 ; -SO2R 4 ; -COR 8 ; -COOR 7 ; -CONR s R B ; C^Cacydoaikyl; Cr 
Ciacycloaikyi which is substituted by E and/or interrupted by D; CvOiacycloalkenyl: C<- 
C 18 cycidaikenyl which is substituted by E and/or interrupted by 

V is H; Ca-C 18 aryl; CrC 18 aryl which is substituted by G; Ci-Ciaalkyl; Ci-Ciaalkyl which is 
substituted by E and/or interrupted by D; C^ealkylaryl; C>-Ci a aikyiaryi which is substituted 
by E and/or interrupted by D; Grdaalkenyl: Cj-Ciaalkenyl which is substituted by E and/or 
interrupted by D; CrCaalkynyl; Cz-daalkynyl which is substituted by E and/or interrupted by 
D; Ci-CiBalkoxy, d-dgalkoxy which is substituted by E and/or interrupted by D; -SR 5 ; or- 
NR^ 6 ; Cs-Cisheteroaryl; Cz-daheteroaryl which is substituted by L; -SOR 4 ; -SOaR*; -COR 8 ; 
-COOR 7 ; -CONR s R B ; d-dscycloalkyl; Ciacycloaikyi which is substituted by E and/or 
interrupted by D; C*.C«cydoalkenyl: C 4 -Ci 8 cycloaIkenyl which is substituted by E and/or 
inteimpted by D; 

B 11 to B M , B 21 to B 24 , B 31 to B 34 and B* 1 to B** are independently of each other H: Ca-dsaryJ; 
C^rG^aryi which is substituted by G: d-C 18 aJkyl; d-daalkyl which is substituted by E and/or 
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interrupted by D; CrCiealkylaryJ; CrCualkylaryl which Is substituted by E and/or interrupted 
by D; Cz-dsalkenyl; Cz-Ci 8 alkenyi which is substituted by E end/or interrupted by D; O2- 
Ciaalkynyl; Ca-C,aalkynyl which Is substituted by E and/or interrupted by D; Ci-dsaikoxy, Ci- 
C«alkoxy which rs substituted by E and/or interrupted by D; -SR 8 ; -NR e R 6 ; Ca-Cisheteroaryf; 
CrCiaheteroaryl which Is substituted by L; -SOR 4 ; -SOjR 4 ; «COR 8 ; -COOR 7 : or -CONR s R 8 : 
C 4 -Ci ? cycloalkyl; Ca-dacycloelkyl which is substituted by E and/or interrupted by D; Gr 
decycloaikenyl; C^Ciecyeloalkenyl which Is substituted by E and/or interrupted by D; 
wherein D, E. G, L, R 4 , R s , R 8 , R 7 and R a are as defined above, V in formula VI or VII is 
preferably H. 

Moreover, pyrimidine compounds of formula i are preferred, wherein V is a group Of the 



formula ^ , H, Ci-C t8 alkyl; C^-Cualkyl which is substituted by E and/or 
interrupted by D; Cj-Gisalkenyl, CrCwalkenyl which is substituted by E and/or interrupted by ■ 
D; Cz-Cisalkynyl; CrCiealkynyl which is substituted by E and/or interrupted by D; 
Cvdoaikoxv; Ci-CHBatkoJcy which is substituted by E and/or interrupted by D; -Sft s ; or- 
NR 5 R 5 ; and 



W is a group of the formula 




, In particular 



•"^ ss/ , h, 0,-Cwalkyl; Ci-Ciaaikyl which is substituted by E and/or 

interrupted by D; C 2 -Ci B alkenyl, CrCiaalkenyl which is substituted by E and/or interrupted by 
D; CsrCu»alkynyl: C2-C 18 alkynyi which is substituted by E and/or interrupted by D; 
d-dsalkoxy; C n -C lS alkoxy which is substituted by E and/or interrupted by D: -SR 5 ; or - 
NR 5 R 8 ; wherein W 1 to W 3 . D, V 1 to V s . E, A 1 , B\ B z , R s , R B , m and Z are as defined above 
and R 1fl1 and R 102 are independently of each otter H, d-Caalkyl, Cs-C24aryl, or Cs- 
Cycycloalkyl. in particular H or Ci-*-alkyl. 
in a preferred embodiment W and Y are groups of the formula 
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In addition, the organic compound can ateo be a polyrr*7/comprising the following unite: 




wherein x is chosen in the range of from 0.005 to 1 , preferably from 0.01 to 1 . and y from 
0.995 top, preferably 0.99 to 0, and wherein x + y = 1 . V is a group of the formula 

V 5 H CrCi.alkyl; Ci-CiBalkyI which Is substituted by E and/or interrupted by D; 
fee****. cJcsalkenyl which substituted by E and/or Interrupted by D; C^alkynyl; 
£^C*afcynyl which is substituted by E and/or interrupted by D; CtCrfnq: C-C^alkoxy 
«Mch is substituted by E and/or interrupted by D; -SR 5 ; or -NR S R B ; and 
T is C^-aryl or C^heteroaryi. which can be substituted, in particular a group of the 

4<VI Att* 



<A 1 )m JB 1 )m JB 2 )m 



, in particular 




wherein 



«-»f\ i n • wi i r~ . iov sja 
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X 1 to X s , Y 1 to Y 5 , D. V 1 to V s , E. A 1 , B\ B z , R 6 , R 6 , m are as defined above, W 8 , X 6 and Y 8 
independently of each other have the same meanings as X 1 , and R 101 and R 102 are 
independently of each other H, d-C B alkyl. Ce-Ca^aryl, or Cs-dcycloalkyl. 

Particularly preferred are pyrimidine compounds of the following formula: 
X 3 




wherein V is H, or Ci-Ca-aHeyl, 

X 3 and X*ara Independently of each other H, d-Caalkyl, d-C 8 alkoxy. d-C B thiaalkyl, or 
phenyl, 

X s is H, or d-Caalkoxy, 

W 5 is H, d-Caalkyl, or CKCH^m-X, 

Y 3 is H r d-CealMr or 0(CH2>m-X, 

Y a , Y*. vVand W* are independently of each other d-Csalkyt, d-C B alkoxy, d-C$thioalkyl. 
halogen, in particular Br, phenyl, or OrpH^-X, wherein n1 is an integer of 1 to 5 and X is ~ 
0-<CHa)„rtCH 3 . -OCCOHCH^miCHa, -C(0)-0 d-dalkyl, -NR" ,C3 R W , wherein ml is an 
Integer of 0 to S and R 103 and R 104 are independently of each other H. or d-C B -alkyl, or R 

■ , -o 

and R 1W together form a five or six membered heterocyclic ring, in particular 



,103 




w 3 ' 

wherein V is H, or C r Caalkyl. 

W 3 is H, d-Cflalkyl, or d-Caalkoxy, 

X 3 Is H, d-C 8 alkoxy, phenyl or 0(CHdm-X, 

X s is H, d-Caalkoxy, phenyl or 0(CH 2 )ni-X, 



[005134i4 ; ;3P^0,c!t^:Q2:. :04?:3lH 



•JtnA- 1 —otsoe. io-ij riMjn cibh ui I LIU 



TO UK PRT OFF 



P.17/2S 
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Y 3 is H. Ci-Caalkyl, or d-C 8 alkoxy, wherein n1 is an integer of 1 to 4 and X is - 
0-(CH2),niCH 3 , -Of^OHCHaJmiCHa, .C(0)-a-d-C8alkyl, wherein ml is an integer of 0 to 5; 




CXIIb), 

wherein W* and W 4 are independently of each other H, -NR 1D3 R 104 . Ci-C 8 thioalkyl. er C t - 

Y s and r'are independenBy of each other H, -NR 1(B R 1M , C r C 9 thioaikyi, or Ci-C a alkoxy, 
wherein R +03 and R 104 are independently af each other H, or Ci-C 8 alkyl. 
V^is H, Ct-Csalkyl, or 0(CH 2 )ni-X, 
Y 6 is H, d-Caalkyl. or 0<CH a ) n i-X, 

wherein _n1 is an integer of 1 to 5 and X is -0-(CH 3 > m1 CH 3 , -OC(QHCHz) w1 CH 3 , -C(0)-O- Ci- 
Caalkyl, -NR 103 R 104 . wherein ml is an integer of 0 to 5 and R 103 and R™ 4 are independently of 
each other H, or Ci-C»-alkyl, or R 1W and R 10 * together farm a five or six merobered 



heterocyclic ring, in particular 



-o 




(XIII). 
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wherein V, W 1 to W 6 , X, Y 1 to Y 8 are as defined above, wherein V is preferably ^ 
with the proviso that at least one substituent V 1 to V s is different from hydrogen; 




W 4 R ! 



(XlVa), 





(XJVb). 




(XlVc). vv (XlVd), or 

W* and R a are as defined above. 
W\ Y 3 



W 4 R B 



(XlVe). wherein X, Y, w 1 to 




(XV), 

wherein W 3 is H, -NR 103 R 1M , d-Ctfhiaaikyi, or C,-C 8 aIkQxy, 

Y 3 is H, -NR^R 10 *, C-Crfhioalkyi, or Ci-Cealkoxy, wherein R 103 and R 1M are independently 
of each other H, or Ci-C 8 alkyl, 

R 101 and R m are independently of each other H, d-Calky!. phenyl, or Cs-Cycycbalkyl, in 
particular cyclohexyi; 
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wherein Y 3 is H, -NR 103 R 1M . d-Crfhtoalkyt, or C^alkoxy, 

X 3 is H, -NR ,oa R ,M , C-Cathioalkyl, or d-Calkoxy, wherein R 103 and R 1M are independentiy 
of each other H. or d-Caallcyl; 




Y 3 is H r -NR^R 1 ", C^thioalkyl, or C-Calkoxy, 

X 3 is H, -NR'^R 144 , Ci-Cethioafkyi, or Ci-C 8 alkoxy, wherein R ,ro and R 104 are independentiy 
of each other H, or Ci-Csalkyl, R 101 and R 1<ja are independently of each other H, CrC B alkyl, 
phenyl, or Cs-Cycydoaikyl* in particular cyctohexyl; 

The present pyrimidine compounds are known or can be prepared according to or analogous 

to known procedures. The present pyrimidine compounds are for instance derivatives of 
known hydraxyphenyl pyrimidine compounds: US-A-3.442,898. US-A-5.597,854 and US-A- 

5,753,729, the relevant parts of which are hereby incorporated by reference. The present 
pyrimidine compounds can for instance be prepared according to or analogous to the 

following procedures: 

Suzuki aryl-aryl cross coupling reaction (Chem. Commun., 2002, 874 - 875); 0E-A-3Q01188, 
J. Org. Chem. Vol. 36, 1971, 3382-3385: 

x 

_B , f icy n-^n 



16 

An amidine hydrochloride is added to a 2-propen-1-one derivative in a Ci-Oateohol, like 
methanol, ethanol, propanol or butanol A base, for example, an alkali metal hydroxide or 
alkoxide, such as sodium methoxide or potassium hydroxide is added and the solution is 
stirred in the presence of oxygen, tor example dry air. 
The polymers of the present invention, comprising the following units: 





can 

formula 



be prepared according to a process, which comprises reacting a DPP derivative of 




wherein X 1 to X s . X 3 . V, W. Y 8 . Y 1 to Y 5 , m. x and y are as defined above, x is chosen in the 
range of from 0.005 to 1, preferably from 0.01 to 1. and y from 0.995 to 0, preferably 
0.99 to 0, and wherein x + y = 1 . 

R«° stands for halogen such as chioro or bromo, preferably bromo, or E having the meaning 



wherein a is 2 or 3. 

with boronic acid derivative 



—b'P(CH 3 ) 2 or 



fQQ5^^:3Q^Oct^02. ; 0^: : 57l 



iu la rni urr r « <^l/<dO 



17 
E-T-E, 

or -in case R 1W is not halogen - 

Hal-T-Hal, 

wherein Hal stands for halogen, preferably forbromo, 

wherein T is Ce-C^aryl or CrCarheteroaryl, which can be substituted (see for example US- 
A-6,451,45S orDE-A-19651439). 

Preferably, the reaction is carried out in the presence of an organic solvent, such as an 
aromatic hydrocarbon or a usual polar organic solvent, such as benzene, toluene, xylene, 
tetrahydrofurane, or dioxane, or mixtures thereof, most preferred toluene. Usually, the 
amount of the solvent is chosen in the range of from 1 to 10 1 permol of boronio acid 
derivative. Also preferred, the reaction is carried out under an Inert atmosphere such as 
nitrogen, or argon. 

Further, it is preferred to carry out the reaction in the presence of an aqueous base, such as 
an alkali metal hydroxide or carbonate such as NaOH, KOH, NaaCOs, K 2 C0 3 . Cs 2 C0 3 and 

the like, preferably an aqueous feCOa solution is chosen. Usually, the molar ratio of the base 

to compound III is chosen in the range of from 0.5:1 to 50:1- 

Generally, the reaction temperature is chosen in the range of from 40 to 180°C, preferably 
under reflux conditions. 

Preferred, the reaction time Is chosen in the range of from 1 to 80 hours, more preferably 
from 20 to 72 hours. 

In a preferred embodiment a usual catalyst for coupling reactions or for polycondensatlon 
reactions is used, preferably Pd-based catalyst such as known tetrakto(triarylphosphonium)- 
paBadium, preferably (Ph a P) 4 Pd and derivatives thereof. Usually, the catalyst Is added in a 
molar ratio from inventive DPP polymer to the catalyst in the range of from 100:1 to 10:1, 
preferably from 50:1 to 30:1 . 

Also preferred, the catalyst is added as in solution or suspension. Preferably, an appropriate 
organic solvent such as the ones described above, preferably benzene, toluene, xylene, 
THF, dioxane, more preferably toluene, or mixtures thereof, to used. The amount of solvent 
usually is chosen in the range of from 1 to 10 1 per mot of boronic acid derivative. 
The obtained inventive polymer can be isolated by well-known methods. Preferably, after 
sosfing down the reaction mixture to room temperature, it is poured Into acetone and the 
ootained precipitation is ffltered off, washed and dried. 

CvC^alkyl is a branched or unbranched radical such as for example methyl, ethyl, propyl, 
isapropyl, n-butyl, sec-butyl, isobutyl. tert-butyl, 2-ethyibutyl, n-pentyl, isopentyl, 1- 
methylpentyj, %3-4imethylbutyl, n-hexyl, 1-methylhexyl. n-heptyi. isoheotyl, 1,1.3.3- 
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tetramethylbutyl, innethylheptyl, 3-methyIheptyl, n-octyf, 2-ethylhexyI, 1.1,3-trimethylhexyl, 
1,1,3,3-tetramethyipentyl, nonyl, decyl, undecyl, 1-methytundecyl, dodecyl, 1,1,3,3,5,5- 
hexamethylhexyl, tridecyl, tetradecyl, pantadecyl, hexadecyl, heptadecyl, or octadecyi. 

Ci-Ci8Alkoxy radicals are straight-chain or branched aikoxy radicals, e.g. methoxy, ethoxy, n- 
propoxy, isopropoxy, n-butoxy, see-butoxy, tert-butoxy, amyloxy, isoamyloxy ortert-amytoxy, 
heptyloxy, octyloxy, isooctyloxy, nonyloxy, decyioxy, undecyloxy. dodecyloxy, tetradecyloxy, 
perrtadecyloxy, hexadecyioxy, heptadecyloxy and actadecyloxy. 

C2-Ci8Alkenyi radicate ana straight-chain or branched alkeny! radicals, such as e,g. vinyl, 
ally!, methallyl, isopropenyl, 2-butenyl, 3-bufianyl, isobutenyl, n-penta-^-dienyl, 3-methyl- 
but-2-enyf, n-oct-2-enyl, n-dodec-2-enyl, isododecenyl, n^dodec-2-enyl or n-octadee-4-enyl. 

OwwAlkynyl is straight-chain or branched and preferably Ca^alkynyl, which may be 
ureubstituted or substituted, such as, for example, ethynyi t 1-prapyn-3-yl, 1-butyn-4-yl, 
1-pentyn-5-y1, 2-methyl-3-butyn^2-yl, lApentadiyn-S-yl, 1,3-pentadiyn-5-yl, l-hexyn-6-yl, 
cte-^3-methyI-2-penten-4-yn~1-yl, trans-3-methy!-2-penten-4-yn-1-yf, 1,3-hexadlyn-5-yI, 
1-cctyn-S-yl, lMionyn-9-yi, 1-decyn-10-yl or 1-tetiacosyn-24-y!, 

C 4 -Ciacydcalkyl is preferably Cs-Ci2cycloalkyl, such as, for example, cyclopentyl, cyclohexyi, 
cydoheptyl, cydooctyf, cyclonony], cyclodecyl, cyclododecyl, Cyciohexy! and cyciadodecyl 
. are most preferred, 

CsrCi$alkenyl is for example vinyl, allyl, butenyl, pentenyl, hexenyl, heptenyl, oroctenyL 

Ce-C^aryi radicals are preferably Ca^C^ary! radicals, such as. for example, phenyl, 4- 
methylphenyl, 4-methoxyphenyl, naphthyl, hiphenylyl, 2-fluorc?nyl, phenanthryl, anthryl or 
terphenylyl, which can be substituted or unsubstituted. 

Cy-C^aralkyl radicals are preferably Cr-Cisaralkyf radicals, which may be substituted, such 
as, for example, benzyl, 2-benzyt-2-propyl. p-phenethyi, a.CMtfmethyibenzyi, o-phenyhbutyl. 
Gj-phenyl-octyr, c^phenyl-dodecyi or S-methyl^r.r^'.^-tetramethyl-butyO-benzyl. 

Gwwaryl heteroaryi 1$ a ring with five to seven ring atoms, wherein nitrogen, oxygen or sulfur 
are the possible hetero atoms, and te typically an unsaturated heterocyclic radical with five to 
24 atoms having at least six conjugated u-electrons such as thienyl, benzoU^thienyl, 
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dibenzolb,d]thienyI, thianthrenyi, foryl, furruryi. 2H-pyranyl, benzofuranyl. isobenzofuranyl, 
dibenzofuranyl, phenoxythienyt, pyrrolyl. imidazolyl, pyrazolyl, pyridyl, bipyridvi, triazinyl, 
pyrimidinyl, pyrazlnyl, pyridazinyl, indolizinyl. isoindolyi, indolyl. indazoiyl, purinyl. quinoOzinyl, 
chinolyl, isochlnoiyl, phthaiazinyl, naphthyridinyt, chinoxalinyi, chinazolinyl, cinnolinyl, 
pteridinyl, carbazolyl, carbolinyl. benzotriazolyl. benzoxazolyl, phenanthridinyl, acridinyl, 
perimidinyl. phenanthroUnyf, phanazinyl, isothiezolyl, phenothiazinyl, isoxazolyl, furazanyl or 
phenoxazlnyl, which can be unsubstftuted or substituted. 

Halogen Is fluorine, chlorine, bromine and iodine. 

Examples of a five or six membered ring formed by R 5 and R a and R 103 and R 104 , 
respectively are heterocycloalkanes or heterocycloalkenes having from 3 to 5 carbon 
atoms which can have one additional hetero atom selected from nitrogen, oxygen 

6 6 o . 

and sulfur, for example ^ . 0 , °r ° , which can be part of a 





btcyciic system, for example 

Possfalasubstituents of the above-mentioned groups are C-Caalkyl, a hydroxyl group, a 
mercapto group, C,-CBalkoxy, C^C a alkylthio, halogen. halo-C,-C 8 alkyl, a cyano group, an 
aldehyde group, a ketone group, a carboxyl group, an ester group, a carbamoyl group, an 
amino group, a nitro group or a sByl group. 

As described above, the aforementioned radicals may be substituted by £ and/or, if desired. 
--Sarrjpted by D. Interruptions are of course possible only in the case of radicals containing 
m =ast 2 carbon atoms connected to one another by single bonds; GrCiaaryl is not 
interrupted: Interrupted arylalkyl or alkylaryl contains the unit D in the alkyl moiety. C- 
dBalkyl substituted by one or more E and/or Interrupted by one or more units D is, for 
example, (ChfeCI-feOyR*, where n is a number from the range 1-9 and R* is H or C^alkyl 
er-CVCoalkanoyl (e.g. CO-CH(C 2 Hs)CmH,), CHa-CHCORV-yCI-VO-R* where W is C-Cisalkyk 
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C^ucycloalkyl, phenyl. CVd 8 phenytatkyl. and & embraces the same definitions as R* or 
is H; 

Cn-Qalkylene^OOR*. e.g. CHiCOOR^CHCCWOOR", C(CH,) 2 COOR*, where R'te H, 
C-dsalkyl, (CHzCWva-R", and ^embraces the definitions indicated above; 
CH^H^O-CO-CH^CJ^; CHaCHWCrVO-CO^Crfe)^^ 

To obtain organic layers of this invention with the proper T B , or glass transition temperature, it 
is advantageous that the present organic compounds have a melting point greater than about 
150°C, for example greater than about 200°C, for example greater than about 250 D C, for 
Instance greater than about 300°C. 

The electroluminescent devices of the present invention are otherwise designed as is known 
in the art, for example as described in U.S. Pat. Nos. 5,518,824, 6,280,859, 5,629.389, 
5,486,406, 5.104,740 and 5,1 16,708, the relevant disclosures of which are hereby 
incorporated by reference. 

for example, organic EL devices contain one or more layers such as: 
substrate: base electrode; hoie-injecting layer; hole-transporting layer, emitter layer; electron- 
transporting layer; electron-injecting layer top electrode: contacts and encapsulation. 
This structure is a general case and may have additional layers or may be simplified by 
omitting layers so that one layer performs a plurality of tasks. For instance, Ihe simplest 
organic EL device consists of two electrodes which sandwich an organic layer that performs 
all functions, including the function of light emission. 

In particular, the present organic compounds function as iight emitters and ate contained in 
the light emission layer. 

The lightering compounds of this invention exhibit intense fluorescence in the solid state 
and have excellent electr1c=field=appl«ed light emission characteristics. Further, the light 
emitting compounds of this invention are excellent in the injection of holes from a metal 
electrode and the t.ansportation of holes: as well as being excellent in the injection of 
electrons from a metal electrode and the transportation of electrons. They are effectwely 
used as light emitting materials and may be used in combination with other hole transport^ 
materials other electron transporting materials or other dopants. 

The organic compounds of the present invention form uniform thin films. The light emitting 
layers may therefore be formed of the present organic compounds alone. 
Alternatively, the llghtemitting layer may contain a known light-emitting material, a known 
dopant a known reinjecting material or a known electron-injecting material as required. In 
the organic EL device, a decrease in the brightness and life caused by quenching can be 
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prevented by forming it as a multHayered structure. The light-em fifing material, a dopant a 
hole-injecting material and an electron-injecting material may be used in combination as 
required. Further, a dopant can improve the light emission brightness and the light emission 
efficiency, and can attain the red or blue light emission. Further, each of the hole-injecting 
zone, the light-emitting layer and the electron-injecting zone may have the layer structure of 
at least two layers. In the hotennjecting zone in this case, a layer to which holes are injected 
from an electrode is called "hole-injecting layer", and a layer which receives holes from the 
hole-injecting layer and transport the holes to a light-emitting layer is called "hole-transporting 
layer". In the electron-injecting zone, a layer to which electrons are injected from an electrode 
is called "electron-injecting layer", and a layer which receives electrons from the electron- 
injecting layer and transports the electrons to a light-emiffing layer Is called "electron- 
transporting layer". These layers are selected and used depending upon factors such as the 
energy level and heat resistance of materials and adhesion to an organic layer or metal 
electrode. 

The light-emitting material or the dopant which may be used In the light-emitting layer 
together with the organic compounds of the present invention includes for example 
anthracene, naphthalene, phenanthrene. pyrene, tetracene, coronene, chrysene, fluorescein, 
perylene, phthaloperylene, naphthaloperylene, pertnone. phthaoperinone, 
naphthaloperinone. dlphenylbutadiene, tetraphenyibutadlene, coumarine, oxadiazole. 
aldazine, brsbenzoxazoline, blsstyryl. pyrazine, cydopentadiene, quinoline metal complex, 
aminoquinoline metal complex, benzoquinoline metal complex, imine, diphenylethylene, vinyl 
anthracene, diaminocarbazole. pyran, thiopyran, polymethine, merocyanine, an imidazole- 
chelated oxynoid compound, quinacridone, rubrene, and fluorescent dyestuffs for a dyestuff 
laser or for brightening. 

The organic compounds of the present invention and the above compound or compounds 
that can be used in a light-emitting layer may be used in any mixing ratio for forming a light- 
emitting layer. That is, the organic compounds of the present Invention may provide a main 
component for forming a lightemrtting layer, or they may be a doping material in another 
main material, depending upon a combination of the above compounds with the organic 
compounds of the present invention. 

The hole-injecting material is selected from compounds which are capable of transporting 
holes, are capable of receiving holes from the anode, have an excellent effect of injecting 
holes to a light-emitting layer or a light-emitting material, prevent the movement of excttons 
generated in a light-emitting layer to an electron-injecting zone or an electron-injecting 
material and have the excellent capability of forming a thin film. Suitable hole-injecting 
materials include for example a phthalocyanine derivative, a naphtfcatocyanine derivative, a 
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porphyrin derivative, oxazofe, oxadiazole, triazole. imidazole, imidazolone, imidazoHhione, 
pyrazoline. pyrazolone, tetrahydroimidazole, oxazole. oxadiazole, hydrazone, acylhydrazone, 
polyarylalkane, stilbene. butadiene, benzidine type triphenylamine, sfyrylamine type 
triphenylamine, diamine type triphenylamine, derivatives of these, and polymer materials 
such as polyvinyicarbazole, polysiiane and an etectroconductlng polymer. 
In the organic EL device of the present invention, the hole-injecting material which is more 
effective is an aromatic tertiary amine derivative or a phthalocyanine derivative. Although not 
specially limited, specific examples of the tertiary amine derivative include triphenylamine, 
tritolylamine, totyldiphenylamine, N.N*-diphenyl-N.N'-(3-methylphenyl)-1 ,1-biphenyh4.4'- 
diamme, N,N,N',N , -tetra(4-methylphenyl)-1 .IMjheny^M'-diamine. N,N,N\N'-tetra(4- 
metoylphenylH.l^iphen^ 

4,4'-diamine, N,N'-di(methylphenyl>N. N'-di(4HT-butylphenyl>phehanthrene T 9 l 1 0- diamine, 
4,4', 4'4ris(3^ethylphenyl)-N-phenylamirio)triphenyiamina, 1 ,1-bis(4-di-p- 
tolylaminophenyl)cyclohexane. and oligOMers or polymers having aromatic tertiary amine 
structures of these. 

Although not specially limited, specific examples of the phthalocyanine (Pc) derivative 
include phthalocyanine derivatives or naphthalocyanine derivatfves such as H 2 Pc, CuPc, 
CoPc, NiPc, ZnPc, PdPc, FePo, MnPc, CWPc, CIGaPc, CllnPc, CISnPC, Cl.SUb;2'SiPc, . 
(HO)AIPc, (HO)GaPc, VOPc, TiOPc. MoOPc, and GaPc-Q-GaPc. 
The electron-injecting material is a material which Is capable of transporting electrons, 
receiving electrons from a cathode, injecting electrons into a light-emitting layer or light- 
emitting material, preventing excitons generated in the light-emitting layer from moving info a 
hole-injectfng zone and forming a thin film. Although not specially limited, examples of the 
electron-injecting material include fluonenone, anthraquinodimethane, diphenoquinone, 
ihlopyran dioxide, oxazole, oxadiazole. triazole, imidazole, perylenetetacarboxylic acid, 
fluorenylidenemethane. anforone and derivatives of these. The hole-injecting material may 
be sensitivity-increased by incorporating an electron-accepting material, and the electron- 
injecting material may be sensitivity-increased by incorporating an electron-donating 
material. 

in the organic EL device of the present invention, the electron-Injecting material *hich is for 
example a metal complex compound or a nitrogen-containing five-membered derivative. 
Although not specially limited, specific examples of the metal complex compound Include 
lithium 8-hydroxyquinolinate, zinc bis(8-hydroxyqulnoiinate). copper bis(8- 
hydroxyquinolinate), manganese bis (8-hydroxyquinolinate), aluminum tris(8- 
hydroxyquinolinate), aluminum tris(2-methyl-8-hydroxyquinoiinate), gallium tris(8^- 
hydraxyquinolinate), beryllium bis(1Q-hydroxybenzo[h]qutnollnate), zinc bls<10- 
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hydroxybenzo[h]quinolinate). chlorogallium bls(2-methyi-8-quinolinate). gallium bis{2-methyl- 
8-quinolinate)(o-eresolate). aluminum bis(2-iTie1hyl-8-quinofinate)(1-naphtholate), gallium 
bte(2-methyl-8-qu!nolinateK2-naphtholate), gallium bfe(2-meth>^-8-quinolinate)phenolate, zinc 
bis(oK2-benzooxazofyl)phenotate), zinc bis(o-<2-benzothla2olyl)phenolate) and zinc bis(o-{2- 
benzolrizolyl)phBnQlate). The nitrogen-containing five-membered derivative is preferably an 
oxazole, thiazole, thiadiazole, or triazole derivative. Although not specially limited, specific 
examples of the above nitrogen-containing five-membered derivative include 2,5-bis(1- 
phenyl)-1 ,3,4-oxazole, 1 ,4-bis^-(4-methyl-5-phenylt»«azolyl)ben2ene, 2,5-bis(1 -phenyl)- 
1,3,4^thiazote, 2,5-bis(1-phenyi)-1 ,3,4-oxadiazote, 2-(4'-tert-butylphenyl>5-{4 o -bipheny01,3,4. 
oxadiazole, 2,545fe(1-naphthy0-1,3,4-oxadiazole. 1 ,4-bis[2-(5-phenyloxadiazolyr)lbenzene, 
1 ,4-bJsr2K&^henyloxadiazoJy0^tert-DUtylbenzene], 2-(4 , -tert-butylpheny0-5-(4 ,, -biphenyl>- 
1 ,3,44hiadiazole. 2,5-bis(1-naphthyl)-1 ,3,4-thiadiazole, 1^is[2-{5-phenylthiazolyD]benzene, 
24* , -tert-butylphenyl)-&-(4 ,, -biphenvl)-1 ,3,4-triazoie, 2,543is(1-riaphthyl)-1.3.4-triazole and 
l,4-bisC2-(5-phenyitriazolyl)lben2;ene. 

In the organic EL device of the present invention, the light-emitting layer may contain, in 
addition to the light-emitting organic material of the present invention, at least one of other 
Bght-emrtting material, other dopant other hole-Injecting material and other etectron-injecting 
• material. For Improving the organic EL device of the present invention In the stability against 
temperature, humidity and ambient atmosphere, a protective layer may be formed on the 
surface of the device, or the device as a whole may be sealed with a silicone oil, or the like. 
The electrically conductive material used for the anode of the organic EL device is suitably 
selected from those materials having a worit function of greaterthan 4 eV. The electrically 
conductive material includes carbon, aluminum, vanadium, iron, cobalt, nickel, tungsten, 
silver, gold, platinum, palladium, alloys of these, metal oxides such as tin oxide and indium 
oxide used for ITO substrates or NESA substrates, and organic electroconducting polymers 
such as polythiophene and polypyrrole. 

The electrically conductive material used for the cathode is suitably selected from those 
having a worfc function of smaller than 4 eV. The electrically conductive material includes 
magnesium, calcium, tin. lead, titanium, yttrium, lithium, ruthenium, manganese, aluminum 
and alloys of these, while the electrically condutive material shall not be limited to these. 
gaa cs-rfes of the alloys include magnesium/silver, magnesium/Indium and I'rthium/alumlnum. 
«*n» Sie alloys shall not be limited to these. Each of the anode and the cathode may have a 
layer structure formed of two layers or more as required. 

For the effective light emission of the organic EL device, at least one of Ihe electrodes is 
desirably sufficiently transparent In the light emission wavelength region of the device. 
Farther: the substrate is desirably transparent as well. The transparent electrode is 
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produced from the above electrically conductive material by a deposrtion method or a 
sputtering method such that a predetermined light fransmittance Is secured. The electrode 
on the light emission surface side has for instance a light transmittance of at least 1 0%. The 
substrate is not specially limited so long as it has adequate mechanical and thermal strength 
and has transparency, ' For example, it Is selected from glass subsfrates and substrates of 
transparent resins such as a polyethylene substrate, a polyethylene terephthafate substrate, 
a potyether sulfone substrate and a polypropylene substrate. 

In the organic EL device of the present invention, each layer can be formed by any one of dry 
film forming methods such as a vacuum deposition method, a sputtering method, a plasma 
method and an ion plating method and wet film forming methods such as a spin coating 
method, a dipping method and a flow coating method. The thickness of each layer is not 
specially limited, while each layer is required to have a proffer thickness. When the layer 
thickness is too large, inefficiently, a high voltage is required to achieve predetermined 
emission of light When the layer thickness Is too smell, the layer is liable to have a pinhole, 
etc M so that sufficient light emission brightness is hard to obtain when an electric field is 
applied. The thickness of each layer is for example in the range of from about 5 nm to about 
1 a nm, for instance about 1 0 nm to about 0.2 pm. 

In the wet film forming method, a material for forming an intended layer is dissolved or 
dispersed in a proper solvent such as ethanol, chloroform, tetrahydrofuran and diortane, and 
a thin film is formed from the solution or dispersion. The solvent shall not be limited to the 
above solvents. For improving the film formability and preventing the occurrence of pinholes 
in any layer, the above solution or dispersion for forming the layer may contain a proper resin 
and a proper additive, The resin that can be used includes Insulating resins such as 
polystyrene, polycarbonate, polyarylate, polyester, polyamlde, polyurethane, polysulfone, 
polymethyl methacrylate, polymethyl acrylate and cellulose, copolymers of these, 
photoconductive resins such as poty-N-vinytearbozole and polysilane, and electroconducting 
polymers such as polythfophene and poiypyrrole. The above additive includes an antioxidant 
an ultraviolet absorbent and a plasticizer. 

When the iight-emitting organic material of the present invention used in a Hght-emitting 
layer of an organic EL device, an organic EL device can be improved in organic EL device 
characteristics such as light emission efficiency and maximum light emission brightness. 
Further, the organic EL device of the present invention is remarkably stable against heat and 
electric current and gives a usable light emission brightness at a low actuation voltage. The 
problematic deterioration of conventional devices can be remarkably decreased. 
The organic EL device of the present invention has significant industrial values since It can 
be adapted for a fiat panel display of an on-wall television set, a flat Rc(ht-emltting device, a 
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tight source for a copying machine or a printer, a light source for a liquid crystal display or 
counter, a display signboard and a signal light 

The material of the present Invention can be used in the fields of an organic EL device, an 
electrophotographic photoreceptor, a photoelectric converter, a solar cell„ an image sensor, 
and the like. 

The following Examples illustrate the Invention. In the Examples and throughout this 
application, the term light emitting material means the present pyrimidine compounds. 
• Examples 
Example 1 {A-1) 




To 1.00 g (2.69 mmol) of educt 1 (prepared according to US-A-3,442,898 from resorcinol and 
4 ( 6-d$chloro-2-phenyl-pyrimidine; J. Org. Chem. 19$8, 53, 4137) in 20 ml water free DMF 
3.29 g (21,5 mmol) methyl-bromoacetate and 2.97 g (21.5 mmol) potassium carbonate are 
added. The reaction mixture is stirred at 100 °C under nitrogen for 2 h. The reaction mixture 
$s diluted with water. The organic phase is extracted with dichloromethane und dried with 
magnesium sulfate. The solvent is removed. After chromatography of the crude product on 
silica gel with toluene / ethyl acetate 8/2 the desired product (s obtained. Melting point 178.0 
- 179.0 *C. 



Example 2 (A-2) 




educt 2 
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To 520 mg (1.16 mmol) of educt 2 (prepared according to US*A~3,442 t 898 from resorcinol 
and 4 1 6-dfch!cro-2"tJiphenyI-pyrimidine; EP-A-96657) In 20 ml water free DMF 1.42 g (9,28 
mmol) methyl-bromoacetate and 1.28 g {9.28 mmol) potassium carbonate are added. The 
reaction mixture is stirred at 100 °C under nitrogen for 2 h. The reaction mixture Is diluted 
with water. The otganic phase fs extracted wtth dfchlommethane und dried with magnesium 
sulfate. The solvent is removed. After chromatography of the crude product on silica gel with 
toluene / ethyl acetate 9/1 and later 7/3 the desired product Is obtained. Melting point: 1 19.5 




Example Z (A«3) 




To 4.31 g (16.1 mmol) of 1,3-bls(4-methoxyphenyl)-2-propen-1-one in 25 ml water free 
ethanol 1.89 g (B.11 mmol) biphenylbenzamidlne hydrochlorid are added. Asolution.of 1.07 
g (19.08 mmol) potassium hydroxide is added during 15 min. Dry air is bubbled through the 
reaction mixture. The reaction mixture is. sefluxed for 24 h. The reaction rni^ure is poured 
into water. The solid is filtered off and washed with water. The product is crystallized 2 times 
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To S.00 g (16.1 mmol) of 1>bis-a-naphthy-2-propen-1-one (1) In 25 ml water free ethanol 
1.89 g (8.1 1 mmol) biphenytbenzamidine hydrochloric! are added, A solution of 1 07 g (1 9-08 
rronol) potassium hydroxide In 25 ml water free ethanol i&^idded during 15 min- Dry air was 
bubbled through the reaction mixture. The reaction mixture is refluxed for 24 h. 
The reaction mixture is poured into water. The solid is filtered off and is washed with water. 
The product fe crystallized 2 times from acetic acid (S6-9S %). Melting point: 226-230 "C. 



Example 5 (8-2) 




Pal 




HN NHa 



To 5.00 g (16.1 mmol) of l.3-bis-a-napWhy-2-propen-1-one (1) in 25 mi water free ethanol 
1.27 g (8.11 mmof) benzamidine hydwchlorid are added. A solution of 1.07 g (19-08 mmoi) 
potassium hydroxide in 25 ml water free ethanol is added during 15 mm. Dry air is bubbled 
through the reaction mixture. The reaction mixture is refluxed for 24 h. The reaction mixture 
fe poured into water. The solid is filtered off and is washed with water. The product is 
crystallized from acetic add (96-98 %). Melting point 1 79-180 "C. 
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Compounds B-3 to B-23 can be obtained in a manner analogous to Examples 4 and 5 
X 3 
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Examples (C-1) 




To 4.50 g (8.74 mmol) of the 2-pn?pen-1-one derivative shown above in 50 ml water free 
ethanol 1.37 g (8.74 mmol) benzamidine hydrochloride are added. A solution of 1.15 g (20.6 
mmol) potassium hydroxide in $0 ml water free ethanol is added during 15 rnirt. Dry air is 
bubbled through the reaction mixture. The reaction mixture is refluxed for 24 h, poured into 
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water and the water phase is extracted with dichloromeihane. The onganic phase fs dried 
with magnesium sulfate, the solvent is removed by distillation and the remaking residue is 
purified by column chromatography (toluene / hexane 2/1). 

T H-NMR (300 MHz, CDCia): 8* 8.75-8.72 (m,4H); 8.45-8.37 (m, 12H); 8.04-7.82 (m. 6H); 
7.87-7.50 (m, 12h). 
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Compounds D-1 to D-23 can be obtained in a manner analogous to Example 6. 
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Compounds E-l to E-35 can be obtained in a manner analogous to Example 6. 
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Compounds F-1 to F-35 can be obtained fn a manner analogous to Example 6. 
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Example 7 (G-1) 




(G-1) 

To 14.8 g (0.100 mol) of tetrafone and 15.0 g (HO mo!) p-methoxy-ben*aldehyd in 100 ml 
absolute methanol 660 mg potassium hydroxide are added. The reaction mixture is refluxed 
for ia h under argon and then cooled to 25 °C. The formed product fe filtered off and washed 
wrth methanol To 6.61 g (25.0 mmoi) of said product in Stfhl water free ethanol 1 .96 g (12.5 
mmeJ) benzamidine hydrochloride are added A soiution of 1.65 g (25.0 mmol) potassium 
hydroxide in 50 ml water free ethanol is added during 15 min. Dry air is bubbled through the 

reaction mixture. The reaction mixture is refluxed for 24 h and then poured into water. The 
water phase is extracted with dfchloromethane. The organic phase is dried with magnesium 
sulfate, the solvent fs removed by distillation and the remaining residue is purified by column 

chromatography (toluene / hexane 1/1 ). The product 0-1 having a melting point of 1S9 D C is 

obtained. 

Application Example 1 

Present compounds A1 , A2, A3, B1 , 82, C1 and G1 as light emitting materials, respectively, 
2 l 5-bis(1-naphthyI)-1 i 3,4<«adiazoIe and a polycarbonate resin In a weight ratio of 5:3:2 are 
dissolved in tetrahydrofuran, and the soiution is spin-coated on a cleaned glass substrate 
with an pro electrode to form a light-emitting layer having a thickness of 100 nm. An 
electrode having a thickness of 150 nm is formed thereon from a magnesium/fndium alloy 
having a magnesium/indium mixing ratio of 10/1 , to obtain an organic EL device. The device 
exhibits light emission with excellent brightness and efficiency at a direct current voltage of 5 
V. 
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Application Example 2 

Compounds A1 , A2, A3, B1, B2, C1 and G1 f respectively, are vacuum-deposited on a 
deaned glass substrate with an ITO etectrode to form a fight-emitting layer having a 
thickness of 100 nm. An electrode having a thickness of 100 nm ts fanned thereon from a 
magnesium/silver alloy having a magnesium/sliver mbdng ratio of 10/1 , to obtain an organic 
EL device, me light-emitting layer ts formed by deposition under a vacuum of 10 8 Ton- at a 
substrate temperature of room temperature. The device shows emission having an excellent 
brightness and efficiency at a direct current voltage of 5 V, 



Application Example 3 

Compounds A1, A2 B A3, B1, B2, C1 and G1 t respectively, are dissolved In methylene 
chloride tetrahydroforan, and the solution is spin-coated on a cleaned glass substrate with an 
ITO electrode to form a light-emitting layer having a thickness of 50 nm. Than, aluminum 
bls(2-methyI-8-quinolinate)(2-naphtolate) is vacuum-deposited to foum an electnan-injecaing 
layer having a thickness of 10 nm, and an electrode having a thickness of 100 nm fs formed 
thereon from a magnesium/aluminum alloy having a magnesium/aluminum mixing ratto of 
10/1, to obtain an organic EL device. The light-emitting layer and the electron-Injecting layer 
are formed by deposition under a vacuum of 10 s Torr at a substrate temperature of room 
temperature. The device shows an emission having an excellent brightness and efficiency at 
a direct current voltage of 5 V. 

Application Example 4 

Compounds A1, A2, A3, B1, B2, C1 and G1, respectively, are vacuum-deposited on a 
cleaned glass substrate with an ITO electrode to form a light-emitting Fayer having a 
thickness of SO nm. Then, aluminum tris(8-hydroxyquinolinate) Is vacuum-deposited to form 
an electron-injecting layer having a thickness of 10 nm and an electrode having a thickness 
of 100 nm is formed thereon from an aiuminum/iifrilum alloy having an aluminum/lithium 
mixing ratio of 50/1 , to obtain an organic EL device. A hole-injecting layer and the light- 
emitting layer are formed by deposition under a vacuum of 10 6 Torr at a substrate 
temperature of room temperature. The device shows a light emission having an excellent 
brightness and efficiency at a direct current voltage of 5 V. 

i 

i 
! 
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| 
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Application Example 5 

One of hole-injecting materials (H-1) to (H-6) is vacuum-deposited on a cleaned glass 
substrate with an ITO electrode, to form a hole-injecting layer having a thickness of 30 nm. 
Then, one of Hght-emftBng materials A1, A2, A3, B1 , B2, C1 and G1, respectively is vacuum- 
deposited to form a light-emitting layer having a thickness of 30 nm. Further, one of electron- 
injecting materials (E-1) to (E-6) is vacuum-deposited to form an eledron-injecting layer 
having a thickness of 30 nm, An electncde having a thickness of 150 nm is formed thereon 
from a magnesium/siiver alloy having a magnesium/silver mixing ratio of 10/1 p to obtain an 
organic EL device. Each layer is formed under a vacuum of 1 0 a Torr at a substrate 
temper a tu re of room temperature. All the organic EL devices obtained in these Examples 
shows high brightness and efficiency. 
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Application Example $ 

On a cleaned glass substrate with an ITO electrode, 4,4\4"-tris(bH3-methylphenyl)-N- 
phenylamino)triphenylamine is vacuum-deposited to form a firat hole-injecting layer having a 
thickness of 25 nm. Further, a hole-Injecting material <H-1) is vacuum-deposited to form a 
second hol^injecting layer having a thickness of 5 nm. Then, compounds A1 , A2, A3, B1 . 
B2, C1 and (31 , respectively, as light-emitting materials are vacuum-deposited to form a light- 
emitting layer having a thickness of 20 nm. Further, an electron-injecting material <E-1) is 
vacuum-deposited to form an electron-injecting layer having a thickness of 30 nm. Then, an 
eFectrode having a thickness of 150 nm is formed thereon from a magnesium/silver alloy 
having an magnesium/sliver mixing ratio of TO/1 , to obtain anx^ganic EL device. The device 
shows emission having an ooistending brightness and efficiency at a direct current voltage of 
5 V. 
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Application Example 7 

On a cleaned glass substrate with an tTO electrode, 4 l 4 , l 4"-tris(N-(1-naphthyl>-N- 
phenylamino)triphenyIamine is vacuum-deposited to form a firet hole-injecting layer having a 
thickness of 25 nm. Further, a hole-injecting material (H-2) is vacuum-deposited to form a 
second hole-injecting layer having a thickness of 5 nm. Then, compounds A1 , A2, A3, B1 , 
B2. C1 and Gl, respectively, as light-emitting materials are vacuum-deposited to form a light- 
emitting layer having" a thickness of 20 nm. Further, an electron-injecting material (E-5) is 
vacuum-deposited to form an electron-injecting layer having a thickness of 30 nm. Then t an 
electrode having a thickness of 150 nm is formed thereon from a magnesium/silver alloy 
having an magnesium/sliver mixing ratio of 10/1 , to obtain an organic EL device. The device 
shows an emission having a outstanding brightness and efficiency at a direct current voltage 
of 5V. 

Application Example S 

A hole-injecting material (H-5) is vacuum-deposited on a cleaned glass substrate with an ITO 
electrode to form a hcle^njecting layer having a thickness of 20 nm. Hien, compounds A1, 
A2, A3, B1, B2 t C1 and G1, respectively, as light-emitting materials are vacuum-deposited to 
form a light-emitting layer having a thickness of 20 nm. Further, an electron-injecting 
material (E-2) is vacuum-deposited to form a first electron-injecting layer having a thickness 
of 20 nm. Then, an electron-Injecting material (E-5) is vacuum-deposited to form a second 
electron-injecting layer having a thickness of 10 nm, and an electrode having a thickness of 
15Q nm is formed thereon from a magnesium/silver alloy having an magnesium/silver mixing 
ratio of 1 0/1 k to obtain an organic EL device. The device shows light emission having an 
exeeDent brightness and efficiency at a direct current voltage of 5 V. 

Application Example 9 

An organic EL device is prepared in the same manner as in Example 5 except that the light- 
ening layer is replaced with a 30 nm thick light-emitting layer formed by vacuum-depositing 
compounds At A2, A3, B1, B2, C1 and G1, respectively, and one of the dopant compounds 
(D-1) to (D~7) In a weight ratio of 100:1, Ail the organic EL devices obtained in these 
Examples shows high brightness characteristics and gives intended light emission colors. 
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. Application Example 10 

An organic EL device is prepared in the same manner as In Example 5 except that the light- 
emitting layer is replaced with a 30 ran thick nght-emitting layer formed by vacuum-depositing 
compounds A1, A2, A3, B1 , B2, C1 and Q1 , respectwely and one of Compounds (D-1) to (D- 
7) In a weight ratio of 100:1 . All the organic EL devices obtained in these Examples shows 
high brightness characteristics, era maximum brightness and gives intended light emission 
colors. _ 



Application Example 11 

A hole-injecting material (H-2) is vacuum-deposited on a cleaned glass substrate with an ITO 
electrode to form a hote-Injecting layer having a thickness of 3d nm. Then, 4,4'-bis{a,a- 
diphenyMnyObiphenyl and a light-emitting material selected from compounds A1 , A2, A3, B1 , 
B2. CI and G1 for a light-emitting layer are vacuumnieocsited in a weight ratio of 1 00:5 to 
form a light-emitting layer having a thickness of 30 nm. Further, an electron-injecting 
material (E-3) Is vacuum-deposited to form an electron-Injecting layer having a thickness of 
30 nm. Then, an electrode having a thickness of 150 nm is formed thereon from a 
magnesium/silver alloy having an magnesium/silver mixing ratio of 10H, to obtain an organic 
EL device. The device shows an emission having an outstanding brightness and efficiency 
at a direct current voltage of 5 V. 
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Application Example 12 

An organic EL device is prepared in the same manner as in Example 1 1 except that the light- 
emitting layer is replaced with a 30 rtm thick light-emitting layer formed by vacuum-depositing 
aluminum tris(8-hydroxyquinolinate) and one of the light-emitting materials A1 , A2, A3. B1 , 
B2, C1 and G1 in a weight ratio of 100:3. All the organic EL devices obtained In these" 
Examples shows high brightness characteristics at a direct current of 5 V. 

The organic EL devices obtained in the Application Examples of the present invention show 
an excellent light emission brightness and achieved a high fight emission efficiency. When 
the organic EL devices obtained in the above Examples are allowed to continuously emit light 
at 3 (nWcm 2 ), all the organic EL devices remain stable. Since the light-emitting materials of 
the present invention have a very high fluorescence quantum efficiency, the organic EL 
devices using the light-emitting materials achieved light emission with a high brightness in a 
low electric current applied region, and when the light-emitting, layer additionally uses a 
doping material, the organic EL devices are Improved in maximum light emission brightness 
and maximum light emission efficiency. Further, by adding a doping material having a 
different fluorescent color to the light-emitting material of the present invention, there are 
obtained light-emitting devices having a different light emission color. The organic EL devices 
of the present invention accomplish improvements in fight emission efficiency and light 
emission brightness and a longer device life, and does not impose any limitations on a light- 
emitting material, a dopant, a hole-injecting material, an electron-tajecting material, a 
sensitizer, a resin and an electrode material used in combination and the method of 
producing the device. The organic EL device using the material of the present Invention as a 
light-emitting material achieves light emission having a high brightness with a high light 
emission efficiency and a longer life as compared with conventional devices. According to the 
light-emitting material of the present invention and the organic EL device of the present 
invention, there can be achieved an organic EL device having a high brightness, a high light 
emission efficiency and a long life. 
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What is Claimed is: 

1 . An electroluminescent device comprising an anode, a cathode and one or a plurality of 
organic compound layers sandwiched therebetween, in which said organic compound 
layers comprise an organic compound containing one ore more pyrimfcfine moieties. 

2. An electroluminescent device according to claim 1 , wherein the oiganic compound or 
compounds emit light below about 520 nm. 

3. An electroluminescent device according to claim 1 , wherein the organic compound or 
compounds emit light between about 380 nm and about 520 nm. 

4. An electroluminescent device according to claim 1 , wherein the organic compound or 
compounds have a NTSC coordinate of between about (0.12, 0.05) and about (0.16, 
0.10). 

5. An electroluminescent device according to claim 1 , wherein the organic compound or 
compounds have a NTSC coordinate of about (0.14, 0.08). 

6. An electroluminescent device according to claim 1, wherein the organic compound or 
compounds have a melting point above about 1 50°C. 

7. An electroluminescent device according to claim 1 , wherein the organic compound or 
compounds have a melting point above about 200°C. 

8. An electroluminescent device according to daim 1 . wherein the oiganic compound or 
compounds have a melting point above about 250°C. 

9. An electroluminescent device according to claim 1 , wherein the organic compound is a 
pyrimidine compound of formula 

v (I), wherein 
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V Is C e -C24afyl or C a -C M heteroaryl, which can be substituted or unsubstituted, in 

particular ^ , H r GrCisalkyl; CrCaalkyl which Is substituted by E and/or 
interrupted by D; Ca-Cnalkenyl, C2-d 8 aikenyl which is substituted by E and/or 
interrupted by D; Cz-Cisalkynyi; C*-daaikynyl which is substituted by E and/or 
interrupted by D; Ci-Ci 8 alkoxy; Ci-Ctsalkoxy which is substituted by E andfor 
interrupted by D; -SR S ; -NR S R B ; 

W is Co-C^aryi or CVC^heteroaryt. which can be substituted or unsubstituted, in 
.w 3 




particular ^ , H, d-C^alkyl; d-C, B aikyl which is substituted by E and/or 
interrupted by D; Ca-Ciaaikenyl. Ca-Ciaalkenyl which is substituted by E and/or 
intemipted by 0; QrCisaikynyl; Cs-Ciaalkynyl which is substituted by E and/or 
interrupted by D; Ci-C 1a aikoxy, &-& a alkoxy which is substituted by E and/or 
interrupted by D; -SR S : -NR*R*; 

Y is Cs-CzAaryl or Cz-CWieteroaryl, which can be substituted or unsubstituted, in 



Y 3 




v 

particular , H, Ct-C«alkyl; C^C, 8 alkyl which Is substituted by E and/or 

interrupted by D; Ce-Ci«alkenyl, CrC ia alkanyl which is substituted by E andA>r 
interrupted by D; CrCiaalkynyl; C^ealkynyl which is substituted by E and/or 
interrupted by D; Ci-Ciaalkoxjr, C-C^alkoxy which is substituted by E and/or 
interrupted by D; -SR S ; -NR^R*. 

X is Ce-C^ryl or C^CWieteroaryi, which can be substituted or unsubstituted, in 
I 

V 

particular ** , H, C-daalkyl; CrC^aikyi which is substituted by E and/or 
interrupted by D; CyCtaalkenyl, CrC,Balkenyi which is substituted by E and/or 
interrupted by D, Ca-daalkynyl; C2-C 18 alkynyl which is substituted by E and/or 
interrupted by D; C<-CwaJkoxy; d-C^lkoxy which is substituted by E and/or 
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interrupted by D; -SR S ; -NR 5 R e : wherein the groups V 1 to V s , W 1 to W 6 , X 1 to X s and Y 1 
to Y 6 are independently of each other H; halogen. Ce-Ciaaryl: Cs-Ciaaryl which is 
substituted by G: Crdsalkyl; C-pGisalkyl which is substituted by E and/or interrupted 
by D; CrCisalkylaryl; C7-C«alkyiaryl which is substituted by E and/or interrupted by D; 
Ca-Ciealkenyl; Ca-Cisalkenyl which is substituted by E and/or interrupted by D: 
Ca-Ciaalkynyl: Cz-Ciaalkynyl which Is substituted by E and/or interrupted by D; 
O-Ciaalkoxy, OCiaalkoxy which is substituted by E and/or interrupted by D; -SR 5 ; - 
NR S R*; CrC^sheteroaryl: Cz-Ciaheteroaryl which is substituted by L; -SOR*; -SOzR 4 ; 
-COR 8 ; -COOR 7 : -CONR 5 R B ; C 4 -C 1$ cycloalkyl; Ot-Ciscyctoalkyl which is substituted by 
E andror interrupted by D; C 4 -C 18 cycloaJkeny1; CcCiacyctoelkenyt which is substituted 
by E and/or interrupted by D; or 

W 9 orY 3 together with V form a group -CRV, -CR?rCR.V. -C<0)CRV, -C(=0)-, or 
-CR 9 =CR 3 -, or 

W 3 and Y 5 together with V form a group 

-cr 9 4=c— ^.cr^rL-cr^. — jjj- or ~-CR 9 — t 

wherein R g is H; Ct-Cnaalkyl, Ci-Ciaalkyl which is interrupted by-O-. OB-C^ary!, Cer- 
C^aryl which is substituted by O-Cmalkyl, ord-Cualkoxy, or 
one of the substituents 

V 1 to V s . W 1 to W 8 , X 1 to X s , or Y 1 to Y 3 is a group of the formula -Z, -Ar-Z, wherein Ar 
is C9-C 2 4aryl or Cs-C«heteroaryl, which can be substituted, in particular 

z z or ^—^z wnerein z is a group of formula 




I 

Hi i 



A 1 , B 1 and B 4 are independently of each other H; Crdaaryt; Ce-Ciaaryl which is 
substituted by G; C,-C«aikyl; d-daalkyl which is substituted by E and/or interrupted 
by D; CT-C«alkylaryl: CT-daaikytaryl which is substituted by E and/or Interrupted by D; 
CrCiaalkenyl; CrCiaaikenyl-whfch is substituted by E and/or interrupted by D; 
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<VCi 8 alkynyl; Ca-Ciealkynyl which is substituted by E and/or Interrupted by D; 
Ci-Cisalkoxy, CrC n 8 alkoxy which is substituted by E and/or Interrupted by D; -SR 5 ; - 
NR 5 ^; C^CtBheteroaryl; Cs-Ciaheteroaryl which is substituted by L; -SOR 4 ; -SQ*R 4 ; 
-COR?; -COOR 7 : -CONR'H 8 ; C^acycioalkyl; d-Ciacycloalkyl which is substituted by 
E and/or interrupted by D; C^ecycIoaJkerryl; C4-Ci8cycloalkBnyI whteh is substituted 
by E and/or Interrupted by D; or 

two substituertts A 1 , B\ B 2 or B* and B 2 .fbrm a five to seven mernbered ring, which can 
be substituted, 

m is an integer of 1 la 4; and W\ W 2 , Y\ Y 2 , X\ X 2 , V, W, X and Y are as defined 
above; 

D Is -COS -COO-; -OCOO-; -S-; -SO-; -SO*-; -0-, -NR 5 -; -SiR s R fl -; -POR 5 -; -CR 5 =CR 8 -; 
or -CsC-; 

E is -OR 5 ; -SR 5 ; -NR 5 R 8 ; -COR 8 ; -CQOR 7 : -CONR 5 R 9 ; -CN; -OCOOR 7 ; or halogen; 
G is E; K; heteroaryl; heteroaryl which is substituted by Cs-Ciaaryl; Ce-Cisaryl which is 
substituted by E and/or K; 

K is Ci-Ci<>alkyl; d-dealkyi which is substituted by E and/or interrupted by D; Cr- 

C 19 alkylaryl which is substituted by E and/or interrupted by D: drCiealkenyl; Cz- 

C ta alkenyl which is substituted by E and/or interrupted by D; Crdaalkynyl; Oa- 

CieaJkynyl which is substituted by E and/or interrupted by D; Ci-dealkoxy, d- 

C ta alkoxy which is substituted by E and/or interrupted by D; d-Ciaoyctoalkyl; G«- 

Ciflcycioaikyl which is substituted by E and/or interrupted by t>; C4-Ciecydoalkenyl; or 

C 4 -dacycioalkeriyl which is substituted by E and/or interrupted by D; 

L is E; K;C«-C, 8 sryl; or Ce-Oaaryl which is substituted by G, E and/or K; 

R 4 is C8-C 18 aryi; d-dsaryl which is substituted by d-dsaikyl, Ci-C 18 alkoxy; d- 

Cfsalkyl; or CvCiaalkyl which is interrupted by-O-; 

R s and R e are independently of each other H; Ce-Ci H aryJ; Cs-dearyl which is 

substituted by d°C«a!kyl, Crdsalkoxy; d-daalkyl; or Ci-Ciealkyl which is interrupted 

by-O-; 

or 
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R 5 and R* together form a five or six membered ring ( in particular 
O 



o 



or 




R 7 is H; CpCisaryl; Ce-Cmaryl which is substituted by Cr-daalkyl, Ci-C 18 aIkoxy; Ci- 
C^alkyl; C 4 -C«alkyl which is interrupted by -O-; J 

R 8 is H; C<rCi8aiy1; C.rC«aryl which is substituted byC^Ciealkyl. C^-Ciaalkoxy; d- 
Ci 8 alfeyl; Ci-C«alkyl which is Interrupted by -O-. 

or two substituents selected from V 1 to V 4 . W 1 to W 9 . X 1 to X s , Y 1 to Y 5 which aro in 
neighborhood to each other form a five to seven membered ring, 
with the proviso that at least one of the groups V. W, X and Y Is a C^aryl, or C*- 
Csiheteroaryl group, which can be substituted. • 

10. An electroluminescent device according to claim 9 r comprising a pyrimidine compound 



wherein V, W, Y and X 1 to X s are as defined in claim S. 
11. An electroluminescent device accoramg to claim 9, comprising a pyrimidine compound 



of formula 




,3 




of formula 
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wherein V, X r Y and W 1 to W 5 are as defined in claim 9. 

12, An electroluminescent device according to claim 11. comprising a pyrimidine 
compound of formula III, wherein 





YisR 1 . ifXis * .orXfeR'.rfYls r r R 1 Is H, Ci-CiaalkyI; c i- 
CnaalkyJ which te substituted by E and/or interrupted by D; CrCieaikenyl, Cz-Giaaikenyl 

r 

which is substituted by E and/or interrupted by D; C^C^alkynyl; C2-C ie alkynyl which is 
substituted by E and/or interrupted by D; CrCiealkoxy; CrCiaalkoxy which Is 
substituted by E and/or interrupted by D; -SR 5 ; or -NR S R 6 ; wherein X 1 to X s , Y 1 to Y s , E, 
D. R 5 and R fi are as defined in claim 9. 

13. An electroluminescent device according to claim 11. wherein V in formula Hi is H, 




14. An electroluminescent device according to claim 1 1 , wherein Y is 

wherein W 1 and W 5 and Y 1 and Y s are independently of each other H; Ci-C-isalkyl; or 
Ci-Ciealky! which is substituted by E and/or interrupted by D. 

^ An electroluminescent device according to claim 9, comprising a pyrimidine compound 
of formula 



iu tjtv rni urr 
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(IV), whereto 

V, W 1 to W 8 , X* to X 5 and Y 1 to Y s are as defined in claim 9. 

1 6. An electroluminescent device according to claim 15, wherein W 3 , X 5 and Y 3 are 
selected from the group consisting of C B -CiBaryl; C«-C-„aryl which is substituted by G; 
Ca-CiBheteroaryl; Ca-Cisheteroaryl which is substituted by L, Ci-Oealkoxy, -SR 5 -, - 
NR^R 6 , wherein G, l_ R s and R 8 are as defined to claim 9. 

17. An electroluminescent device according to claim 15, wherein V to formula IV is H. 

18. An electroluminescent device according to claim 15, wherein W 1 and W 5 , Y 1 and Y* as 
weU as X 1 and X 5 are independently of each other H; Ci-Ciaalkyl; or CrC«alkyl which 
is substituted by E and/or interrupted by D, wherein E and D are as defined in claim 9. 

19. An electroluminescent device according to claim S, wherein V is a group of the formula 




V ; h, Ci-Ci 8 alkyl; Ci-Ci 8 alkyl which is substituted by £ and/or interrupted 
by D; Cz-CutfiKenyi, CsrC 1B alkenyl which is substituted by E and/or Interrupted by D; 
Ca-C^lkynyl; (VCisalkynyl which is substituted by E and/or interrupted by D: 
Cn-C 1B alkoxy; O-Cmaikoxy which is substituted by E and/or interrupted by D; -SR 5 ; or- 
NR S R 8 ; and 
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W fs a group of the formula 



YV J*) 1 " «> fflrVi 

-V* A x5-o 2 



.102 




v_^ v<B2)m 

particular z , H, CrCi 8 a)kyl; Ct-Cmalkyl which is substituted 

by E and/or interrupted by 0; QrC^alkenyl. Cz-Cwalkenyi which Is substituted by E 
and/or interrupted by D; CrCiaalkynyi; CrCisalkynyl which (s substituted by E and/or 
Interrupted by D; Ci-C 18 a!kaKy; Ci-Ci B alkoxy which Is substituted by E and/or 
interrupted by D; -SR 5 ; or -NF^R 8 ; wherein W 1 to W*7b t V 1 to V 5 , E, A 1 , S 1 , B 2 t R 5 t R B , 
m and Z are as defined in claim 9 and R 1Q1 and R m are independently of each other H, 
Chalky I, C fi -C 2 4aryl, or CH^cyctoalkyt, in particular H or Ci^-aHcyl. 



20. An electroluminescent device according to claim 9, comprising a pyrimidine compound 
of formula 




(VI) or 



(VII), wherein 

W 11 to W 15 , w» to W 25 , W" to W* 5 . W" to W 45 , Y 11 to Y 13 , Y* 1 to Y 25 , Y* 1 to Y 35 and Y* 1 
to Y 4S are independently of each other H; Cg-daaiyl; C&-C«i8afyl which is substituted by 
G; Ct-C 18 alkyl; Ci-Ci 8 alkyi which is substituted by E and/or interruptedly O; Ct- 
Ci B alkyfaryt Cr-Ciaalkyfaryl which is substituted by E and/or intenupted by D; C^- 
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C„alkenyl; Cz-Cwalkenyl which Is substituted by E and/or interrupted by D; dr 
. C, 9 alkynyl; CrCisalkynyl which is substituted by E and/or interrupted by D; C t - 
C 18 aIkoxy, C<-C«alkoxy which is substituted by E and/or interrupted by 0\ -SR 5 ; - 
NR 5 R 9 ; CrCiehetenjaryl; Cs-daheteroaryt which is substituted by L; -SOR 4 ; -SO2R*; 
-COR 8 ; -COOR 7 ; -CONR*R s ; C^^ycloalkyl; C,-C*cycloalkyl which is substituted by 
E and/or Intemjpted by D; C*-Ci a cycloalkenyt; C 4 -C, 5 cycloalkenyl which Is substituted 
by E and/or interrupted by D; 

Vis H; (VC^aryt: CerCiearyl which is substituted by G; Ci-CiBalkyl; C-dealkyI which 
is substituted by E and/or interrupted by D; CrC«alkyl3ryl; CVC nB alkylaryl which is 
substituted by E and/or interrupted by D; C^eaikenyl; C-Oaalkenyi which is 
substituted by E and/or interrupted by D; CrC w alkynyi; C=rC 18 alkynyl which Is 
substituted by E and/or interrupted by D; Cn-Ci 8 alko£y, d-Ciaalkoxy which is 
substituted by E and/or interrupted by D; -SR S ; or-NR 5 R 8 ; C*C,aheteroaryl; Cz- 
Ceheteraaryl which is substituted by L; -SOR 4 ; -SOaR 4 ; -COR*; -COOR 7 ; -GONR s R B ; 
C4-Ci B cycloalkyi; C4-C, B cydoalky1 which is substituted by E and/or interrupted by D; C*- 
C 19 cycloalkenyl: C<-C B cycloaikenyl which is substituted by £ and/or interrupted by D; 
B 11 to B w , B 21 to B a \ B s1 to B 34 and 8 41 to B 44 are independently of each other H; C<r 
- c*«yl;CrCiiaiyl which to eubtf^ 

substituted by E and/or interrupted by D; Crdaalkylaryl; CrCiaalkylaryl which is 
substituted by E and/or interrupted by D; CrCi«alkenyi; Cz-Ctaalkenyl which is 
substituted by E and/or interrupted by D; Cz-Caalkynyl; Ca-daafkynyl which is 
substituted by E and/or interrupted by D; d-daalkoxy. Ci-Ci a ancoxy which is 
substituted by E and/or interrupted by D; -SR 5 ; -NR*R 6 ; Cz-dsheteroaiyl; C- 
Cahetaroaryl which is substituted by L; -SOR 4 ; -SCfeR 4 ; ^OR 8 ; -COOR 7 ; or 
-CONR^; C-CBcycloaJkyl; OrCiscycloalkyl which is substituted by E and/or 
intenupted by D; C^acycloalkenyt; C*rC«cyctaalkenyl which is substituted by E 
end/or intenupted by D: wherein D, E. G. L. R 4 , R 5 , R*. R 7 and R a are as defined in 
ciaim 9. 

21. An electroluminescent device according to claim 20, wherein V in formula VI or VII is 
H. 

22. An electroluminescent device according to claim 9, wherein the organic compound is a 
polymer, comprising the following units: 
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wherein x is chosen fn the range of from 0.005 to % preferably from 0,01 to 1 , and y 
from 0.995 to 0, preferably 0.99 to 0 t and wherein x + y = 1,V is a group of the formula 

v . H, CrCi fl aikyl; d-OaaJkyl which is substituted by E and/or interrupted 
by D; C2-Ci 8 alkenyi, C:rCi«a!kenyl which is substituted by E and/or interrupted by D; 
C2-Ci 8 alkyny<; C^Ciaalkynyl which is substituted by E and/or interrupted by D; * 
C r Ci B aIkoxy; C^Ciaalkoxy which Is substituted by E and/or Interrupted by D; -SR*; or - 
NR 5 R 8 ; and 

T is Ce-C^-aryl or Cs-C^-heteroaryl, which can be substituted, in particular a group of 




wherein X 1 to X s , Y 1 to Y s 1 D, V 1 to V*. E, A\ B*. B 2 , R s , 
R*. m are as defined above. W 6 , X 5 and Y 6 independently of each other have the same 
meanings as X\ and R w and R 1az are independently of each other H, d-Caalkyl, Cgr 
C^aryl, or Cs-C7cydaalkyl, 



23. An electroluminescent device according to claim 9, wherein the pyrimidine compound 
has the following formula 
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(Xa), or w 
wherein V is H, or Ci-Cs-aikyl, 

X 3 and X* are independently of each other H, d-Cealkyl, C-Calkoxy, CVdthioalkyl, 
or phenyl, 

X s is H. or Ci-Caalkoxy, . ^ 

W 5 is H, CvCaalkyl, or 0(CH 2 )m-X, 
Y 5 is H, d-Caalkyl. or 0(CHa)nt-X. 

Y 3 Y 4 VV 3 and Ware independently of each other Ci-Caalkyl. C,-C a alkc*y, C n - 

Crfhioaikyl. halogen, In particular Br. phenyl, or 0(CH 2 ) n vX. wherein n1 is - 
1to5andXiS-OKCH^CH 3 .^C(OHCH 2 UCH 3 ,^(0).0-C 1 ^ 9 alkyl,^R R . 

wherein ml is an Integer of 0 to 5 and R 1KJ and R™ are independently of each other H. 
or CvCValkyl, or R 1W and R 104 together form a five or six membered heterocyclic nng. 

-o 

in particular 

24. An electroluminescent device according to claim 9. wherein the organic compound has 
the following formula 

X s 




wherein V is H. or d-Csalkyl, 
W 3 is H, Ci-C 8 alky1, or Ci-C«alkoxy, 
X 3 is H, CrCsalkoxy, phenyl or 0(CH2)m-X, 
X s is H, Ci-Cealkoxy, phenyl or ©(CHzJm-X, i 
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Y 5 is H, d-Csalkyl, or d-dalkoxy, wherein n1 is an integer of 1 to 4 and X is - 
CHCHaJnrtCHj, -OCtOHCH^^Ha, -C(0)-0- C-Caikyl, wherein ml is an Integer of 0 
toS. 



25. An electroluminescent device according to claim 9, wherein the organic compound has 
the following formula 

vA Y 3 





(Xllb), 



wherein W» and W 4 are independently of each other H, -NR ia3 R 10 *, d-dthfoalkyl. or 
CrCaalkoxy, 

Ytand Y^are independently of each other H, -NR 103 R 104 , d-Cathioalkyl, or d- 
C a alkoxy, wherein R 103 and R** 4 are independently of each other H, or d-Csalkyl. 
W 5 is H, Ci-Csalkyl. orO(CH2>m-X 
Y s is H, d-Csaikyi, or OtCHa^i-X, 

Wherein nl is an integer of 1 to 5 and X is-CKCHaJmiCHj, -OCCOHCH^miCHa, 
-C(0)0-Ci-C 8 alkyl, -NR 103 R 104 , wherein ml !s an integer of 0 to 5 and R 105 and R 104 
independently of each other H, or Cr-Cs-alkyl, or R m and R 10 * together fomi a five 



or six membered heterocyclic ring, in particular 



-o 



.26. An_etectrolurnlnescent ctevtoe according to claim 9, wherein the organic compound has 
the fallowing formula 



i lj ur\ rn i urr r" . ^ti/^fci 




• 



wherein W 3 id H, -NR 1M R 10 \ Ct-Cathioalkyl. or Ci-C 8 alkoxy, 

Y 3 is H, -NR i03 R tQ4 T Ci-CrfhioalkyJ, or Ci-Cealkbxy, wherein R 103 and R m are 

Independently of each other H, or Ci-C 8 alkyl» 

R 1fl1 and R 1P * are independently of each other H, C^Caaikyi. phenyl, or C 5 - 
Cycycloalkyl, in particular cyctohexyl. 

27. An electroluminescent device according to claim 9, wherein ttie organic compound has 
the following formula 




wherein Y* is H, -NR 105 R 1IM I Ci-C B thioalkyl, or C-Caalkoxy, 

X 3 Is H, -NR 109 R 1M , Ci-CathioalkyK or Ci-Cealkaxy r wherein R 103 and R w are 

independently of each other H, or Ci-CsatkyL 

23. An electroluminescent device according to claim 9, wherein the organic compound has 
the following formula 
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(XVII), 

Y 3 Is H, -NR 103 R 10 \ C n -C 8 thioalkyl, or C-Caalkoxy. 

X 3 is H, -NR 103 R 18 \ Ci-C 8 thioaikyl, or Ci-C^alkoxy, wherein R ,ra and R w are 
independently of each other H, or Ci-Caalkyl. R 1M and R 102 are independently of each 
other H, Ci-C ? alkyl, phenyl, orCs-C7cyctoalkyl, in particular cyclohexyl. 




29, An electroluminescent device according to claim 9, wherein V is v s wherein 
V 1 to V s are as defined In claim 9. with the proviso that at least one of the substituents 
V to V s is different from H. 




30. An electroluminescent device according to claim 9, wherein W is 

wherein W 1 to W 6 are as defined in claim 9, with the proviso that at least one of the 
substituents W 1 to W* Is different from H. 




31 . An electroluminescent device according to claim 9, wherein Y is 5 . wherein 
Y 1 to Y 5 are as defined in claim 9, with the proviso that at least one of the substituents 
Y 1 to Y s is different from H. 



32. 
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An electroluminescent device according to claim 9, wherein X is , wherein 

X 1 to X s are as defined in claim 9, with the proviso that at least one of the substHuents 
X 1 to X s is different from H. 




33. An electroluminescent device according to claim 15, wherein V is 
wherein V 1 to V 5 are as defined in claim 15, with the proviso that at least one 
substituent V 1 to V s is different from hydrogen. 

34. An electroluminescent device according to claim 9, comprising a pyrimidine compound 
of formula 



X 

W 1 N^N Y 1 

w t (XHl), wherein V, W 1 to W 5 , X, Y 1 to Y 5 are as defined in 

claim 9- 




35. An electroluminescent device according to claim 34, wherein V is 

wherein V 1 to V 5 are as defined in claim 34, with the proviso that at least one 
substituent V 1 to V 5 is different from hydrogen. 

3S. An electroluminescent device according to cfaim 9, wherein W and Y are groups of the 
formula 




37. An electroluminescent device according to claim 9, comprising a pyrimidine compound 
of formula 




to'W 1 . and R* are as defined In claim 9. 



38. A polymer, comprising the following units: 
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(VIII) 




or 



wherein x is chosen in the range of from 0.005 to ty preferably from 0,01 to 1 , and y 
from 0.995 to 0, preferably 0.99 to 0. and wherein x + y = 1,V is a group of the formula 

^ , H, Ci-Cwalkyl; Ci-Ciaalkyl which is substituted by E and/or interrupted 
by O; Cs-Ciaaikenyl. CarCisalkenyt which is substituted by E and/er interrupted by D; 
C2-C ie alkynyl; CirCisalkynyl which is substituted by E and/or interrupted by D; 
C r C^aIkoxy; Ci-Ci B aikoxy which Es substituted by E and/or interrupted by D; -Sft*; or- 
NR*R*; and 

T is Cs-C 2 4-aryl or C$-Cs*-heteroaryI t which can be substituted, in particular a group of 

-6 .M,^ 




wherein X 1 to X 5 , Y 1 to Y s , D. V 1 to V B , E, A 1 , 6\ B 2 , R* 
R 8 , m are as defined above, W 6 , X fi and Y* independently of each other have the same 
meanings as X 1 , R 1fl1 and ft 10 * are Independently of each other H, CrC B alkyl, C 8 - 
Q^aryl, or Cs-C7cycIoalkyL 



39. A pyrimidine compound of formula 
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X 3 




(IV), wherein 

V, W 1 to W 3 , X 1 to X 5 and Y 1 to Y s are as defined in claim 9. 
40. A pyrimidine compound of formula 




r13 *M 



(VII), wherein 

W 11 to W 15 , W 21 to W* W 31 to W 35 , W 41 to W 45 , Y M to Y 15 < Y 21 to Y 25 , Y 31 to Y 35 and Y 41 
to Y 45 are independently of each other H; Cg-C^ary!; CVCtsaryl which substituted by 
G; Ci-Ciealkyi; Ci-Ciaalkyl which is substituted by E and/or interrupted by D; C?- 
Ciealky[ary{; CrCiaalkyiaryl which is substituted by E and/or interrupted by D; Qr 
Cr*afl<jenyl; Cz-Cisaikenyl which is substituted by E and/or interrupted by D; Cz- 
Ci«alkynyl; Cz-Cisalkynyl which is substituted by E and/or Interrupted by D; C n - 
Ciaalkoxy, C^C^alkoxy which is substituted by E and/or interrupted by D; -SR 5 ; ~ 
NR 5 R B ; Ca-daheteroaryl; Ck-CiBheteroaryJ which Is substituted by L; -50R 4 ; -SO2R 4 ; 
-COR 3 ; -CQOR 7 ; -CONf^R 6 ; C^C«cycloalkyl; C^C^cyctaaJkyl which is substituted by 
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E and/or interrupted by D; C 4 -Ciacycloa!kenyi; C4-C 1B cycFoalkeny! which is substituted 
by E and/or interrupted by D; 

V is H; Ce-daaryl; Ce-C^aryl which is substituted by G; d-C 18 alicyl." Ci-CmaJkyl which 
is substituted by E and/or interrupted by D; C7-Ciaalkylaryl; Cr-Ciaalkylaryl which is 
substituted by E and/or interrupted by D: Ca-Cisalkenyl: C2-CiBalkenyr which fe 
substituted by E and/or interrupted by D; CrC«alkynyl: Ca-Ciaalkynyi which is 
substituted by E and/or interrupted by D; Ci-Ci 8 alkoxy, Ci-C«ja!koxy which is 
substituted by E and/or interrupted by D; -SR 5 ; or -NR S R B ; Cz-Cwheteroaryi; C*- 
Ciaheteroaryl which is substituted by L; -SOR 4 ; -SC^R 4 ; -COR 8 ; -COOR 7 ; -CONR^R 8 ; 
C 4 -C w cydoalkyl; C^acycloalkyl which is substituted by E and/or interrupted by D; Ca- 
C 18 cyclcaikenyi; C 4 -Ci 8 cycloalkenyl which is substituted by E and/br interrupted by D; 
B 11 to B 14 , B 21 to B 24 , B* to B 34 and B 41 to B 44 are independently of each other H; C«- 
Ci 8 aryl; Ce-Ciearyl which is substituted by G; G,-G 18 aikyl; d-Cisalkyi which is 
substituted by E and/or interrupted by D; C7-Ciaalkyiaryl; CT-Ciaalkyiaryi which is 
substituted by E and/or interrupted by D: Gz-Ciaalkenyl; Gz-Cmaikenyl which is 
substituted by E and/or interrupted by D; Ca-dsalkynyl: Cz-C 18 alkynyi which is 
substituted by E and/or interrupted by D; Ct-CiBalkoxy. Ci-daalkojcy which is 
substituted by E and/or interrupted by D; -$R 5 ; -NR S R S ; Cz-Ciaheteroaryl; C*. 
Ciaheteroaryl which is substituted by U -SOR 4 ; -SO2R 4 : -COR 8 ; -COOR 7 ; or 
-CONR s R B ; C^acyctaaikyl; C 4 -C,acycloalkyl which is substituted by E and/or 
interrupted by D; CVdacycloaikenyl; C*-Ci 8 cycloaJkenyl which is substituted by E 
and/or interrupted by D; wherein D, E, G, L. R 4 , R 5 , R 8 , R 7 and R 8 are as defined in 
claim 9. 
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ELECTROLUMINESCENT DEVICE 
Abstract of the Disclosure 

Disclosed are electroluminescent devices that comprise organic layers that contain certain 
organic compounds containing one or© more pyrimidine moietfes. The organic compounds 
containing one ore more pyrimidine moieties are suitable components of blue-emitting, durable, 
organo-etectroiuminescent layers. The electro luminescent devices may be employed forfuil 
color display panels fn for example mobile phones, tefevi$ions end personal computer screens. 
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